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WHAT BS T H E R M I E ? 
JOULE-THERMIE was launched in 1995 as the European Union's first 'integrated' 
programme, bringing together the resources of the Directorates-General XII 
(Science, Research and Development) and XVII (Energy). The aim is to encourage 
the wider utilisation of non-nuclear energy technologies from research and 
development, through demonstration, towards the goal of the penetration of these 
systems into the marketplace. 
Energy is fundamental to the existence of society, as without it industry, commerce 
and civil society cannot function. Fortunately, the earth is endowed with 
considerable energy-giving resources, mainly in the form of fossil fuels, such as oil, 
gas and coal. These are, however, unevenly distributed globally and are finite, so 
their use raises questions regarding security of supply and environmental 
sustainability. The JOULE-THERMIE programme supports research and 
technological development aimed at addressing these issues through the research, 
development and demonstration of technologies which enable us to reduce our 
energy demand, and to use what we need more cleanly and efficiently. 
The THERMIE component of the programme focuses on the targeted 
demonstration of clean, efficient, cost-effective, and environmentally-friendly 
energy technologies. It participates in actions to prove the technological and 
economic viability of these technologies and promotes their wider replication and 
market penetration both within the EU and beyond, particularly in Central and 
Eastern Europe and the developing world. It promotes the application of a new 
energy infrastructure which fully utilises renewable energy sources, seeks to 
improve the efficiency of energy use and makes better use of fossil fuels. It also 
promotes improvements in the exploration, distribution and transport of 
hydrocarbons. 
THERMIE aims to encourage the development and use of innovative energy 
technologies to meet EU aims and objectives across a wide spectrum of policy 
areas - energy, environment, economic, innovation, regional and social. 
THERMIE promotes non-nuclear energy technologies through two types of actions: 
Demonstration projects help to prove the technical viability and economic 
advantages of new technologies by applying them on a sufficiently large scale for 
the first time; Associated measures help to prepare and implement the results of 
the programme by enhancing its impact on the market and its performance. These 
actions include activities related to strategy, dissemination and to encouraging and 
facilitating the participation of SMEs. 
The final call for proposals under THERMIE was made at the end of 1997. The 
programme ends in 1998 (the budget between 1995 and 1998 is 1030 M ECU), after 
which a new programme will be developed as part of the Fifth Framework 
Programme. 
Meeting the needs of the market 
A key element of THERMIE today is that its activities must consider and respond to 
the real needs of market actors and the final consumer. It is not enough that 
technologies are developed and successfully demonstrated. A primary objective of 
the programme is to ensure that technological improvements are truly relevant to 
the needs of industrial, commercial and domestic society. This will help to ensure 
the availability of reliable, environmentally-acceptable and durable energy services 
(such as heating, lighting, transport or industrial processes) at affordable cost. 
A sectoral approach 
THERMIE is divided into three main sectors: 
• Renewable Energy Sources 
• Rational Use of Energy in Buildings, Industry and Transport 
• Fossil Fuels (solid fuels and hydrocarbons). 
This sectoral report provides a comprehensive overview of the activities carried out 
under THERMIE during 1995-1997 to promote the development and deployment of 
renewable energy sources. 
World energy trends 
World energy demand, currently about 8 billion tonnes of oil equivalent (bn toe) per 
annum, is predicted to rise to about 13 bn toe by 2020. There is, therefore, a huge 
and expanding market world-wide for energy goods and services. 
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R A T I O N A L E FOR THE SECTOR -
RENEWABLE ENERGY SOURCES 
Renewable energy refers to a wide range of naturally occurring, replenishable 
energy sources. Renewable energy technologies convert the five primary sources 
of renewable energy (biomass, wind, solar - including photovoltaic and solar 
thermal electricity1 - water, and geothermal) into solid and liquid fuels, heat and 
electricity. These energy sources can then be used to supply energy services to 
the three main sectors of energy demand, namely buildings, industry and transport. 
Helping to meet EU energy policy objectives 
In 1996 the European Commission set out its plans for an EU energy policy. The 
principal aims of the policy proposed are to provide security of supply, to protect 
the environment and to encourage the development of commercially viable energy 
technologies. Developing renewable energy coincides with these three aims, and 
during the 1990s this energy resource has taken on an increasingly important role 
in European energy policy and development. 
However, the renewable energy industry is still a developing industry, and 
renewables only contribute 6% to Europe's energy consumption2. The EC's recent 
White Paper on Renewables3 sets an ambitious target to double this share, to 12% 
of Europe's energy from renewable energy sources by 2010, principally through a 
large increase in energy from biomass, wind and photovoltaic (PV) sources. This is 
a challenging target and one which will need substantial financial and political 
support from the EU and from Member States to achieve. 
1. Solar thermal in buildings is not included in this sectoral report. Details of THERMIE promotion of 
this technology can be found in the sectoral report on Rational Use of Energy in Buildings. 
2. Source: EUROSTAT. 
3. Energy for the Future: Renewable Sources of Energy. White Paper for a Community Strategy and 
Action Plan. 
Challenges and benefits 
There are, nevertheless, many benefits to be gained from supporting renewable 
energy development that can be balanced against the costs of this investment. 
These benefits provide the opportunity to develop an economically valuable and 
environmentally-friendly, indigenous energy resource for the European Union and 
for many other parts of the world. 
Assistance to develop, strengthen and expand the renewable energy industry will 
improve the industry's competitiveness and promote export opportunities, and can 
help to promote social and economic cohesion, especially in remote and rural 
areas. 
Europe's renewable energy industry is at the forefront of developing advanced 
technologies that are already playing an important role in revitalising European 
energy industries, and in helping to promote competitiveness and successes 
amongst these new industries. Hand in hand with this, an increase in exploitation 
of renewable energy sources encourages an increase in employment opportunities 
and in the development of Small and Medium sized Enterprises (SMEs) which 
constitute many of the new renewables companies. 
The nature of renewable resources means that many of the renewable generating 
plants are regionalised and decentralised in comparison with the locations of 
conventional energy production. Decentralised energy systems can offer new, 
innovative, cost-effective and environmentally-sound solutions to energy needs in 
remote and rural areas. Such areas may be in Europe, but will increasingly be 
located outside Europe in developing and emerging economies. Europe's 
capabilities in developing renewable resources to answer these needs will provide 
export opportunities for European industries, many of which are world market 
leaders in their fields. 
Finally, renewable energy sources are in general viewed favourably by the general 
public, who see these new technologies as part of the need for clean, efficient and 
cost-effective energy sources for the next millennium. 
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Promoting a new and expanding industry 
The renewables industry is a small but rapidly growing industry and is dominated 
by Small and Medium sized Enterprises (SMEs). These companies often operate in 
niche markets where they are able to exploit their skills and adapt rapidly to 
technological and market developments. They offer the potential for employment 
creation and industrial growth. Many of these companies are world leaders in their 
field and export successfully to many countries outside Europe. However, SMEs 
are generally unable to take large financial risks, so continued financial support is 
very important to encourage continued developments and technological advances. 
World markets for renewable energy technologies have been estimated to be about 
17 billion ECU annually by 20104. European industry is well placed to take 
advantage of the opportunities offered by this enormous market potential. 
THERMIE's involvement encourages continued developments in cost-effectiveness, 
provides assistance with identifying market opportunities, and helps to promote 
technologies. 
4. See reference 3 on page 6. 
OVERVIEW OF THERMIE ACTIVITIES 
DURING 1995-1997 
THERMIE promotes renewable energy technologies under six broad areas: 
geothermal energy, small-scale hydro-electricity, photovoltaics, wind energy, energy 
from biomass and waste, and solar thermal electricity. THERMIE provides 
assistance for demonstration projects and associated measures designed to 
accelerate the uptake of renewable energy technologies in the marketplace. This 
integrated approach is designed to ensure that the experience gained in the 
successful demonstration of emerging technologies is rapidly brought to the 
market. THERMIE works directly with companies and technology specialists, 
supporting them in their work to reach the market with new products and services. 
Different renewable energy technologies are at different stages of advancement 
towards commercial viability. Some renewable energy technologies are already 
competitive, whereas others could become so within 5 to 10 years. THERMIE 
helps the accelerated development of these pre-competitive technologies. In 
particular, THERMIE provides support for projects to demonstrate innovative 
processes or technologies. The level and nature of involvement depends on the 
status of the technology in relation to its market deployment. 
The focus of THERMIE involvement with demonstration projects is to select 
innovative processes and technologies that can demonstrate cost-effective energy 
recovery. In addition, the projects also demonstrate the feasibility of new and 
innovative systems into which these renewable energy technologies can fit. 
Associated measures provide assistance for other activities designed to encourage 
the rapid uptake of technologies into existing and new markets. For renewable 
energy technologies, this includes pre-feasibility or market studies, workshops, 
conferences, training, dissemination measures, as well as a range of technology 
stimulation measures to encourage and facilitate the participation of Small and 
Medium-sized Enterprises (SMEs). 
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THERMIE activities during 1995-1997 
THERMIE involvement in the renewable energy sector has resulted in an extensive 
range of projects covering all of the renewable energy technologies. 
The types of organisations that submitted projects to the renewables sector 
included utilities, local authorities and research institutes, but the majority of 
promoters were SMEs. This high level of participation by SMEs reflects the nature 
of the renewable energy industry: a young, rapidly-growing industry where small 
new enterprises are able to exploit innovative opportunities in the various niches in 
each of the different technological areas. However, SMEs are less likely to be 
involved where the costs involved are very great, such as with large-scale biomass 
projects. Here, SMEs may be involved but only as a contributor to the project 
rather than as the main proposer. 
Associated measures addressed the global challenge of diversification of energy 
supply and sustainable development, and promoted the replication of innovative 
renewable energy technologies. Many European renewables industries are world 
leaders in their field, and the reinforcement of the EU market, together with the 
broad perspectives of the renewable energy market In other countries, helps to 
maintain and improve this competitive position. 
The types of projects selected included the assessment of market potential in 
various niche markets, the development of sectoral strategies through marketing 
groups, dissemination of information related to successful EU experiences, training, 
new financial mechanisms and general awareness-raising actions (in particular 
directed at local authorities) such as newsletters, exhibition stands, and the 
production of CD-ROMs. 
THERMIE Demonstration projects 
1995 
Number of 
projects 
Biomass and waste 6 
Geothermal 8 
Small scale hydro 9 
Photovoltaics 24 
Wind 7 
Solar thermal electricity 
Total 54 
EC Support 
MECU 
6.2 
5.0 
3.5 
5.8 
7.6 
28.1 
1996 
Number of 
projects 
6 
7 
8 
11 
11 
2 
45 
EC Support 
MECU 
11.8 
5.4 
2.4 
7.7 
7.7 
2.4 
37.4 
1997* 
Number of 
projects 
10 
9 
17 
17 
20 
1 
74 
EC Support 
MECU 
16.8 
6.7 
4.9 
10.8 
12.2 
1.2 
52.6 
These figures include the additional support decided early January 1998. 
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TECHNOLOGIES PROMOTED 
UNDER THERMIE 
The previous sections outlined the general aims and objectives of THERMIE's 
involvement with renewable energy technologies. Across all of the renewable 
energy technologies supported through THERMIE, the principal aim is to 
encourage the development of secure, reliable, environmentally­sound and cost­
effective energy supplies from renewable sources. 
Within this framework, THERMIE aims to contribute to the advancement or 
implementation of innovative techniques, processes or products for which the 
research and development stages have, for the most part, been completed. There 
are a number of issues that are generic to all renewable energy technologies that 
still provide challenges, technical and non­technical barriers to wider uptake of the 
technologies. These include the nature of renewables' geographical distribution, 
their small scale, and the diversity of markets, all of which tend to reduce the cost 
competitiveness of renewables in comparison with conventional generation. In 
addition, the energy market is inherently favourable towards large­scale 
conventional energy systems and it is difficult for renewables to compete. Other, 
non­energy, policies also influence the development of renewables, in particular 
those policies relating to agriculture and the role of support for production of non­
food crops. 
Against these challenges are the over­arching issues that are driving forward the 
development of clean and efficient energy technologies including renewables. 
Technological development needs to ensure that new technologies are developed 
and commercialised to meet the needs of the citizen, and to ensure that best use is 
made of these new technologies. Long­term goals for research and technological 
development aim to ensure that the new technologies meet the needs of the citizen 
in ensuring an improvement to quality of life and the environment as well as 
offering efficient and cost­effective energy services. Renewable energy 
technologies are at the forefront of addressing these issues, helping to provide 
clean, quiet, efficient and effective new energy solutions. 
The diversity of technologies means that some are near market and approaching 
commercial maturity whilst others are still at much earlier stages of development. 
This diversity influences the requirement of each sub­area for THERMIE support. 
Hence each of the sub­areas has its own set of aims, objectives and targets, which 
fit in with the overall general aims and objectives of the renewable energy area. 
These sub­areas are described here in more detail. 
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Highlights of Success Stories 
There have been 173 THERMIE demonstration projects since 1995, and further 
projects through the associated measures. Each year, new projects are selected as 
a result of an evaluation and selection procedure to ensure that the highest quality 
projects are supported. Projects are then managed throughout their lifetime. On 
completion, project reports, case studies and other promotional material are 
produced to ensure that the results from the project are promoted widely 
throughout the renewable energy industry. 
In this section we have described THERMIE activities in each of the sub-areas in 
more detail, and have selected a few examples of successful and interesting 
projects. The projects selected represent a range of projects completed during the 
period 1995-1997, including a few that were funded before this round of THERMIE 
began in 1995 but which have only recently been completed. 
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Small-scale hydro-electricity 
Small-scale hydro is a technology that has been in use for hundreds of years. In 
recent years it has once again attracted interest because of its advantages in terms 
of zero emissions, low operating costs, long lifetimes and the use of indigenous 
resources. Small scale hydro offers advantages compared with the deployment of 
large-scale plants, where environmental considerations can outweigh the benefits 
from the power generated. 
There are significant unexploited small hydro reserves in many European countries, 
such as in Portugal and Spain, as well as opportunities for rehabilitating existing 
sites. In addition, the unexploited potential elsewhere in the world offers 
opportunities for a mature European industry to compete in this expanding market. 
Improvements to the performance of small hydro projects aim to extract more 
energy from the water by maintaining efficiencies at a wider range of flow rates and 
input conditions. Better performance can be achieved through improving 
efficiencies of the turbine generator, better water management and through high 
technology electronic monitoring solutions to maximise energy recovery. 
The priorities for THERMIE focus on two main areas: technological improvements 
to improve performance, and environmental or other conceptual modifications to 
improve existing or new plants. 
Technological improvements to the design and management of the project include 
improvements to electromechanical equipment such as the development of new 
materials or innovative turbine designs. THERMIE projects demonstrate improve-
ments to civil engineering and electronics in the plant, as well as more general 
opportunities for cost reduction through standardisation of equipment and techniques. 
Small hydro schemes are often sited in areas of environmental or touristic 
importance where environmental improvements are mandatory before the project 
can gain permission. THERMIE therefore supports projects where a significant 
proportion of the project costs related to environmental improvements could 
adversely affect the cost-effectiveness of the project. 
Small hydro projects can offer additional local benefits such as for flood control, water 
management or irrigation. THERMIE works with various projects which offer such 
multi-use applications. It also provides assistance for some rehabilitation projects 
where an old or disused small hydro scheme is replaced by a modern solution. 
In the future, THERMIE will continue to encourage innovative applications of small 
hydro technologies, especially in low-head technology, remote sensing and control, 
and through environmentally-conscious operations. The European market is 
mature but there are substantial world-wide opportunities for further exploitation of 
the global export market. 
1 ..operational building 
2. slop tog slol 
3 discharge gale valve, north lock 
4. headwater 
5 ..trash rack and stop log slot 
6 . fill channel, north lock 
7...fill gale valve, north lock 
8...discharge channel, south lock 
9 ..discharge channel, north lock 
10 matrix turbine 
11 fill and discharge channel, north lock 
12 . stop log slot 
13 M l and discharge channel opening 
14 north lock chamber 
Demonstration Project: HY/208/97/AT 
The Matrix Turbine 
Extracting more energy from the water helps to improve efficiencies of small hydro 
schemes. In this project, power generation takes place using the water diverged 
for lock operation, through the application of the Matrix Turbine concept. The 
project demonstrates that power generation can be achieved by retrofitting of 
existing schemes as well as equipping new schemes or lock facilities. 
The Matrix turbine features a number of identical units of turbines and generators 
arranged in a frame. Within each unit, a specific profile has been developed that 
provides satisfactory turbine efficiencies for flows through the turbine in both 
directions. The turbines and generators are pre-fabricated in the factory with the 
result that the Matrix turbine is ready for operation on delivery from the factory. 
Installation in a lock means that power generation declines almost linearly with time 
from an initial maximum, so the generator is designed to accept high overload for a 
short period of time to meet this operating characteristic. Under these conditions 
an economic assessment indicates that the average cost of the power produced 
could be 0.02 ECU/kWh, at a utilisation factor of 0.22. Under continuous operation 
the costs could be as low as 0.002 ECU/kWh. 
The development of the turbine hydraulic system and the concept of the matrix 
frame has been completed. The next stages of the project, including design of the 
steel structures and components, and preparations for integration into the lock's 
electrical system, are underway. 
The system could be replicated at many hydro plants that feature lock gates, 
especially on the Danube, where seven of the nine power plants feature lock 
configurations that could incorporate a Matrix turbine. 
Demonstration Project: HY/314/91/DE 
Totally submerged run-of-river hydro scheme on the River 
Neckar at Karlstor/Heidelberg 
Small­scale hydro schemes in scenic locations need to be designed to minimise 
reductions in visual and acoustic amenities. In this project, a run­of­river hydro 
scheme has been installed at a weir in the heart of historic Heidelberg. The power 
house is sited in a cavern downstream from the right­bank weir zone, positioned 
deeper than a conventional power scheme, and resulting in the cavern being 
completely flooded. This special design leaves the flood flow unchanged, and 
minimises any effects on commercial river traffic 
or any visual and acoustic intrusion. A surface­
mounted flap substitutes for a weir slice thus 
ensuring that floods are diverted without any 
adverse effects. 
The power station is equipped with three tubular 
turbines with a net head of 2.6 m and a total flow 
of about 140 m3/s. The innovation of the project 
is essentially its integration in the site thanks to 
the submerged design of the power house. The 
3.1 MW scheme is expected to produce an 
average of 17 MkWh/year, which will feed into the 
local utility distribution network. 
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Geothermal energy 
Europe has a long history of exploitation of geothermal reserves, especially in 
France and Italy. To date there is about 1,200 MW thermal district heating installed 
capacity in Europe, as well as electricity generation in Italy (nearly 600 MW), the 
French island of Guadeloupe and the Azores. 
Exploiting geothermal reserves involves high development risks, especially in 
predicting the quality of a resource and in achieving end markets for the heat or 
power. A number of older geothermal projects also need to be updated to improve 
their productivity, such as through drilling new wells or improving the quality of 
existing wells. 
In many Member States, especially France, Italy, Germany and Spain, and 
associated countries, in particular Iceland, European industry is at the forefront of 
developing cost-effective techniques for recovery of geothermal resources, such as 
in the development of power generation cycles and the installation of district 
heating. 
The priority for EC involvement in proposals for geothermal plants is to promote 
increased energy efficiency and/or cost effectiveness of the plants. This may be 
through improvements to the design of the system, better drilling techniques and 
mitigating corrosion and scaling problems, as well as through developing treatment 
systems for the discharged water. THERMIE also encourages innovative methods 
or applications for geothermal energy for district heating or building heating, 
industry, agriculture or aquaculture. 
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Demonstration Project: GE/049/94/FR 
Rehabilitating a geothermal well to extend its useful life 
Renovating existing geothermal systems is often a cost-effective and efficient way 
of extracting more energy from a geothermal resource. In this project, a new 
geothermal well will be dug that will be used in conjunction with an older well. 
Melun I'Almont is the oldest geothermal site of its type in Europe. The existing 
system was constructed in 1968-1969 and the well has now reached the end of its 
life and needs to be replaced. 
The new system uses a well of a larger diameter (17" instead of 12") with a larger 
casing (13 3/8" instead of 9 5/8"). It is built with a steel casing and a composite 
epoxy tubing (preventing corrosion and deposits) that will be used in conjunction 
with the existing well. The technology used in the new type of well allows 
continuous monitoring of the state and performance of the well. This new design is 
better both environmentally and operationally, but 
will have very little effect on the overall 
economics and energy costs of the project. 
Heat from the well is used by the city of Melun 
(9,000 inhabitants) and is estimated to save 
approximately 90,000 tonnes of oil throughout its 
life, with a payback period of 20 years. 
17 
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Wind energy 
Wind is a valuable renewable energy resource in Europe and world-wide, offering a 
safe and reliable source for clean and sustainable electricity generation. European 
wind turbine manufacturers are world leaders in wind energy technology, and have 
succeeded in reducing the costs of installation and maintenance considerably 
during recent years. 
Wind energy has now been commercially demonstrated and proven over a wide 
range of climatic and siting conditions. There are, however, more extreme 
situations typical of some new or emerging markets, or aspects of existing 
markets, where information and experience is very limited but where there is 
significant potential. 
The main aims of THERMIE support to the European wind energy industry are to 
maximise the development of wind projects in conventional and non-conventional 
markets, to improve acceptance of the technology, and to reduce technology costs 
further. 
THERMIE demonstration projects have promoted the development of large MW-
scale machines, onshore and offshore, as well as at unconventional sites, 
especially in cold, hot or dusty regions. This experience has helped in the 
development of wind energy in non-EU sites. Here, THERMIE has helped with 
market development, including demonstrating wind projects at sites where climatic 
or siting conditions are different, developing strategies for implementation, and 
assisting with technology transfer. 
Other innovative applications include the development of hybrid energy projects, 
such as linking wind with solar, and solutions for overseas or remote areas, and 
other unconventional applications. 
A number of non-technical issues have also been addressed through THERMIE, 
including issues relating to electrical integration, such as with large or small grids, 
forecasting, valuation of wind energy to the utility, and demonstration and 
validation projects. 
In the future, THERMIE will continue in its aim to improve understanding of wind 
resource and characteristics, to improve siting, and to continue to develop wind 
technology to achieve cost reductions and efficiency improvements. Other issues 
relate to institutional and policy issues, including grid connection and system 
issues relating to an increase in wind energy penetration. 
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Demonstration Project: WE/374/94/ES 
A 1 MW wind farm based on two ECOTECNICA 36/500 wind 
turbines in Tarifa 
Tarifa in southern Spain has very good wind conditions for developing wind farms 
and has been used as the site for demonstrating a number of innovative wind 
turbine designs. This project demonstrates two new ECOTECNICA wind turbine 
designs, one 600 kW and one 500 kW, with 44 and 41 m rotor diameters 
respectively. The turbines were installed in May 1996, and the monitoring 
programme is comparing the performance of the two configurations to optimise 
energy yield and efficiencies. 
Demonstration Project: WE/069/96/IE 
A 3 MW wind farm in a remote area of Ireland with an 
innovative control system 
The remote region of Gaeltacht in the north-west of Ireland has a very 
weak electricity infrastructure. This project has been designed to 
demonstrate that wind energy can provide a significant contribution to the 
region's power supply without causing undesirable fluctuations in the grid. 
Cronalaght wind farm consists of five 600 kW Vestas wind turbines, rated 
capacity 3 MW. The high wind speeds have necessitated the use of V39-
600 kW turbines, with blades 3 m shorter than those originally selected. 
This will be the first demonstration of these types of turbines. 
The grid in the region is weak and there is a risk that in periods with low 
consumer load and high wind power production, the output from the wind 
farm could result in the grid voltage being outside acceptable limits. To 
overcome this, the wind farm output power is limited depending on the 
grid voltage. To achieve this, the project includes an innovative Voltage 
Control Unit (VCU). This continuously monitors the voltage and when 
necessary adjusts the output from one or more of the turbines if the 
voltage gets close to the allowable limits for the grid. The turbine output 
can be adjusted by changing the pitch and speed, which limits the output 
power to the required value. 
The wind farm was commissioned in May 1997, and the VCU installed during 
October 1997. The cost of the VCU was about 1.8% of the total project cost. 
Annual net energy production from the turbines will be about 10 GWh. A two year 
monitoring programme by Risø (Denmark) is underway. The project has already 
received substantial publicity, with videos and site visits, in particular in relation to 
the European Wind Energy Conference held in Dublin in October 1997. 
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Photovoltaics 
Europe's PV technology industry leads the world in terms of module efficiency and 
building integration. However, European PV module manufacturing capacity is 
considerably smaller than those in Japan or the USA. This results in fewer 
opportunities for cost reductions through economies of scale, hence European PV 
industries find it difficult to compete with those from its competitors in international 
markets. 
The key aims of THERMIE support to the PV industry is therefore to raise 
confidence in the use of PV for power generation and to reduce costs, both of PV 
modules and of other system components. The cost reductions follow as a result 
of scaling up the levels of PV use, both in the EU and through increasing 
international exports, especially to developing countries. 
The THERMIE PV demonstration programme has established a yearly cost 
reduction objective: this aims to achieve a reduction of 10-15% per year in overall 
project costs from 1995 onwards. By 1997, the costs that proposers were eligible 
to request had reduced, reflecting the gradual maturity of the technology. In 
addition, the proposals showed a reduction in the costs of grid connection for the 
projects and a significant increase in the size of the projects in kilowatts. The 
projects that were selected showed a growing standardisation of systems and a 
trend towards service systems. 
In addition, a number of technologies developed with JOULE funding (research and 
demonstration, through DG XII) were then supported in later stages of development 
through THERMIE, including projects to demonstrate the use of AC modules and 
multi-functional modules. The excellent progress made by PV towards commercial 
viability is a good example of how JOULE and THERMIE integration help develop 
new technologies from research through to success in the market. 
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Demonstration Project: SE/102/95/NL 
Architectural cost-effective integration of PV modules in 
shading devices and facades of dwellings 
Environmental and energy-conscious design of buildings that incorporates passive 
and active solar and photovoltaic (PV) technologies can help to reduce energy 
demand. This project supports the construction of 22 low energy homes in the 
Dutch town of Dordrecht. The homes have a PV shading device that reduces 
unwanted heat loads during summer while also providing about 35% of the 
electricity demand of the homes. Both of these factors help to reduce the energy 
demand of the homes. The PV modules are integrated into the shading devices. 
These are tilted at an angle of 60° on the south-south-west facade of the house. 
Each system is rated at 1.03 kWp, giving a total capacity of 22.8 kWp. 
The houses were built during 1997. The architects paid special attention to the 
design of the houses to ensure that the PV shading integrated harmoniously into 
the house design. A monitoring programme has now started to evaluate the 
effectiveness of the PV shading system. 
Projects such as this one can help to encourage the further commercialisation of 
PV systems. These types of techniques for low energy systems can apply 
effectively where a number of new dwellings are to be built, or in office buildings, 
either for new construction or retrofitting. 
Demonstration Project: SE/313/95/DE 
A photovoltaic power station at 
Elbspeicher in Hamburg 
This project has been designed to demonstrate that 
PV can be incorporated into old buildings and 
facades successfully as well as into new or more 
modern buildings, without affecting the architectural 
value of the building. In the Hamburg fish market, a 
50 kWp PV generator is installed into a historic 
4 storey facade. The 120 year old Elbspeicher 
building will have two Siemens Solar PV laminates on 
its roof, one 32.8 kW and the other 17.2 kW, tilted at 
25° facing south. The power output from the PV 
generator will replace some of the power generated 
from the local CHP system, especially in summer 
when the CHP plant is less energy efficient. 
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Energy f rom biomass and waste 
Biomass technologies offer the potential to contribute significantly towards long­
term goals for increasing the contribution of renewable sources of energy to 
generate electricity and heat in Europe and world­wide. 
A number of biomass and waste technologies, such as biogas plants, waste 
incineration, or combustion of wood for district heating, are already commercial 
processes. Instead, THERMIE focuses its involvement towards technologies for 
future markets, in particular on advanced and improved processes specifically in 
the following areas: 
• co­utilisation of biomass and/or wastes with fossil fuels 
• innovative small and medium scale combined heat and power (CHP) concepts 
for biomass fuels 
• effective systems for the generation of electricity or heat such as IGCC 
(Integrated Gasification Combined Cycle), based on biomass fuels 
• liquid fuels, such as ethanol, methanol, biodiesel and bio­oil, produced from 
different biomass sources. 
Biomass and waste technologies are the only renewable sources that compete directly 
with fossil fuels because they are both solid fuels and they share similar conversion 
processes. The main focus for THERMIE support is therefore to encourage innovative 
processes, technologies and systems which help biomass to penetrate the solid fuel 
market such as co­utilisation. This is focused in two main areas: 
Accelerated market penetration: Market penetration can be accelerated by 
using complete systems instead of technologies in isolation. Biomass and waste 
as fuels operate in two types of market: either independently or in combination with 
fossil fuels. The first market is for local and generally small or medium sized 
applications, 5­40 MWth. This market is mostly based on Industrial wood waste, 
forestry and agricultural residues and municipal waste, and is heavily dependent on 
the resource supply, resulting in generally higher costs. In the second market, 
biomass or waste replace solid fuel in existing installations. Such projects are 
medium to large size, 30­150 MWth, and the supply of the biomass or waste 
resource is not a critical factor in the project's success. THERMIE projects work to 
develop markets for biomass and waste fuels to improve their reliability and cost­
competitiveness, through improvements to existing technologies and processes, 
and through standardisation of fuel specifications. 
Cost reductions: THERMIE supports the introduction and application of new 
technologies for energy recovery from biomass and waste. These include 
demonstration of co­utilization of biomass with fossil fuels for gasification and 
combustion processes as well as CHP based on combustion and gasification. All of 
these new technologies need assistance to demonstrate all aspects of the plant 
operation, including fuel preparation and feeding, emissions controls and ash disposal. 
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Demonstration Project: BM/496/93/IT 
A power plant fuelled by agricultural, agro-industry and wood 
biomass residues 
Biomass fuelled power stations offer the opportunity to exploit a variety of biomass 
residues as fuel. This demonstration project is sited in an agricultural area in Italy 
between Naples and Rome. The plant is fuelled entirely by biomass sourced from 
agriculture, agro-industry and wood residues, including hazelnut shells, almond 
shells, olive husks, pine cones or wood chips. 
The plant comprises a boiler fed with a mobile grate, with a superheated steam 
generator and steam turbine. The fuel consumption is 70,000 t per year, 
generating a net power output of 9.8 MWe and a total net energy production of 
75 M kWh/year. The plant generates 43 t/hour of steam with a boiler efficiency of 
94%. The plant is currently operating under test (mid-1997 to mid-1998), in 
particular to characterise and optimise the combustion characteristics using 
different types of biomass. The power outputs are sold to the national grid 
company, while the residual heat is used for local industrial and agricultural 
purposes. 
Demonstration Project: BM/015/96/FI 
Co-utilization of gasified biomass, refuse and coal in a 
CHP plant 
Replacing coal with non-fossil fuels such as biofuels in coal-fired power 
stations can be economically attractive and help to reduce S0 2 and C02 
emissions. However, gasified biofuels produce gas of a low heat value 
that is difficult to burn under ambient conditions. 
In this project, biofuels replace up to 30% of the coal in a circulating 
fluidised bed power station. The biofuels used in this project include 
source-separated refuse as well as conventional biomass resources. The 
hot gas from the gasification of the biofuels is fed directly into the boiler, 
allowing for co-combustion of the lean gas with the hot gas directly in the 
boiler to ensure good levels of combustion and the effective destruction of 
toxic organic compounds. By means of an innovative feeding system it Is 
possible to adjust the moisture content of the fuel mixture and hence the 
gas heat value. The result is that an expensive fuel dryer is not required. 
Construction work on the plant, situated near the city of Lahti in southern 
Finland, was completed by the end of 1997 and performance tests started 
in 1998. Cost savings as a result of the coal substitution are predicted to 
be about 1.3 MECU per year. 
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Solar thermal electricity 
Production of electricity through solar thermal technology is ready to be developed 
on a large scale in southern Europe. The European solar thermal electricity 
industry is well positioned to assume a world leadership role in the expansion of 
this technology. THERMIE already participates in the first phase (design) of two 
demonstration projects (COLON Solar and THESEUS) in European Mediterranean 
countries. Additional steps are necessary to overcome the current techno-
economic barriers to large-scale projects. Providing support for research, 
development and demonstration helps to improve the technology and reduce costs 
so that market forces alone may be capable of supporting the solar thermal 
industry by the year 2010. 
Developing economies of scale in the manufacturing of solar thermal plants will 
help to build a competitive supplier industry. This in turn will support the 
development of opportunities for export of the technology, by developing markets 
in the sun-belt countries for export of solar thermal plants and transfer of European 
technology via co-operative projects. 
Demonstration Project: TE/235/96/GR 
THESEUS - the first utility scale 50 MWe thermal solar European 
power station for the Island of Crete, Greece 
THESEUS - THErmal Solar EUropean power Station - is the first European utility-
scale solar thermal power plant. The project builds on the experiences of the 
Californian Solar Electric Generating Systems (SEGS) projects, where an 
accumulated capacity of 354 MWe and a proven record of twelve years of 
continous operation has proved that solar thermal parabolic trough power stations 
are a reliable and important renewable source of energy. 
The THESEUS project is a 50 MWe solar power plant, with an advanced parabolic 
trough collector field as the primary heat source. The anticipated site location is on 
the southern coast of West Crete, which has radiation levels comparable to 
Saharan locations and almost 90% of the Californian desert conditions. Power is 
generated using a conventional Rankine-cycle reheat steam turbine, with a LPG-
fired heater to supply limited auxiliary support energy to maintain the heat transfer 
fluid liquid in case of rare cold winter nights. Full turbine output is possible in three 
modes: solar only, heater only, and hybrid. The project costs 115 MECU, 
equivalent to 2,200 ECU/kW installed. The resulting electricity costs 
0.08 ECU/kWh. Total power output will be about 106,000 MWh/yr. This level of 
output can reduce Greece's energy import bill by about 4 MECU/year, especially 
replacing peak and mid-load gas turbine operation that currently cost up to 
0.13ECU/kWh. 
The project is currently in the first phase of design, permitting and financing. 
Procurement, manufacture and installation will take place during 1999-2000, with 
commissioning due at the end of 2000. 
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Associated measures 
DIS/0358/95/GB 
THERMIE-ALTENER Renewable Energy Journal 
This publication was targeted at decision makers throughout Europe, to raise their 
awareness of the opportunities arising from the work of THERMIE and ALTENER, 
and to accelerate the use of renewable energy technologies. The Journal 
highlighted developments in the JOULE­THERMIE and ALTENER programmes, 
including details on successful demonstration projects. It also reported on 
progress in the development and implementation of renewable energy 
technologies, including technology status reports, events, diary and publications. 
Two issues of the Journal were produced, one in November 1996 to coincide with 
the ALTENER conferences in Sitges, Spain, and the second one in May 1997 at the 
European Congress on Renewable Energy Implementation in Athens. The Journal 
was also distributed through the OPET Network, at events supported by DG XVII, 
and through partners' mailing lists, and successfully publicised the work of DG XVII 
in supporting renewable energy technology development. 
STR/0588/95/GB 
Development of an action plan for renewable energy sources in 
Europe 
The Conference of Madrid (An Action Plan for Renewable Energy Sources, 1994) 
set out the framework for future initiatives to develop and implement a strategic 
action plan for renewables. This action supported a comprehensive review to 
develop an in­depth understanding of why renewable energy technologies do not 
contribute to energy markets at the level of potential that they could offer. The 
review identified the main barriers to implementation of renewable energy 
technologies. These include political, legislative, administrative, financial, fiscal and 
technological barriers, as well as barriers relating to information, education and 
training. An extensive consultation process was carried out with the major actor 
groups in each of the phases of market penetration. The result was the production 
of a synthesis report that has contributed to on­going actions to develop 
renewables, including reports by the European Parliament and the EC's White 
Paper, Energy for the Future: Renewable Sources of Energy. 
SUP/0940/96/GR 
Desalination with renewable energies n the Mediterranean 
The EC has supported a number of projects investigating using new and 
sustainable energy technologies for water production in the Mediterranean. These 
projects, funded through JOULE, THERMIE and APAS, have resulted in many 
useful results that now need to be publicised. The current project funded the 
preparation of the publication A Guide to Desalination using Renewable Energies. 
The guide is aimed at decision-makers, end users and industrial entities to increase 
their awareness of the potential of using renewables for desalination, and to 
encourage uptake of these technologies. It contains detailed, up-to-date and 
relevant information on all aspects of desalination, including an overview of the 
technologies available, design methodologies, case studies and financing 
possibilities. It also contains a directory of projects and EC-funded activities. 
SME/1462/97/GR 
Integrated solid waste management in Aspropyrgos: 
waste separation and RDF gasification 
This project provided funding for a technical and economic feasibility study for a 
RDF gasification plant in Greece. The proposed project is the first large-scale RDF 
gasification plant in the world. The gasification cycle offers significantly higher 
efficiencies compared with incineration, and an innovative catalytic cracking 
process removes tars and HCl from the fuel gas. 
The feasibility study identified and characterised the waste streams for the 
proposed plant, and carried out comprehensive specifications of the process 
flowsheets of the RDF production plant, the gasification plant and the power plant, 
to demonstrate the practical and economic viability 
of the scheme. This feasibility study was then used 
in a successful proposal for THERMIE Type A 
funding to build the scheme as a demonstration 
project. The project will open up new markets and 
prospects for gasification technologies, as well as 
providing the first modern waste treatment facility in 
Greece. 
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DIS/0450/95/EU 
PV Information System for Architects (PISA) 
The PISA project aimed to design an information system on photovoltaics for use 
by architects. It is anticipated that PISA can encourage a wider awareness of PV 
use in buildings and a better understanding of the barriers to uptake of PV and 
how to break down these barriers. 
The project involved a Europe-wide consultation process. Representatives of the 
architectural community were consulted on their attitudes towards sustainability 
with regard to buildings, their perceptions on PV technology and their information 
needs. The main barriers to PV implementation were: cost, lack of design 
expertise and lack of information for architects. As a result, representatives from 
the Architects Council of Europe are contributing to the project by providing design 
expertise and detailed information on a Europe-wide basis. The end result will 
provide all architects interested in considering PV for their building design with 
access to appropriate information on PV integration. 
SUP/0995/96/ES 
Universal standards for solar house systems 
Technical standards for solar house systems, including PV modules, are not 
consistent. The diversity of standards presents problems for the European PV 
industry, especially in its efforts to promote European capabilities in export 
markets. This project aims to establish standards for PV modules and systems 
that can be used to maintain and improve quality standards. 
The project will compare existing technical standards, and then propose revised 
technical standards that can be used throughout the industry in Europe. 
SME/1509/97/AT 
Study on the technical and economic feasibility of a low 
pressure jet turbine 
Small hydro-electric plants often operate at the limits of economic viability, so 
improvements to the efficiency of a plant can often provide an important 
improvement to its cost-effectiveness. This project supported a study to prove the 
technical and economic feasibility of a new design of low pressure hydraulic 
turbine. 
The study involved setting up a test bench to produce prototypes, calculation of 
efficiencies and of production costs and market analysis. The novel design offers 
lower initial costs and better efficiencies compared with similar jet engines already 
in use. Its successful demonstration could therefore provide opportunities for 
economic refurbishment of older small hydro schemes. 
STR/0939/96/GB 
Understanding the risks of financing wind farms 
The main aim of this project is to reduce the cost of wind-generated electricity, by 
using an understanding of the risks associated with wind farm projects to develop 
risk management techniques. The project will identify areas of risk involved with a 
wind farm project, then assess each of the risk areas in detail. These assessments 
can then be used to develop a database that addresses the different forms of 
financing which have been employed In real wind farm projects and to establish a 
"risk register". A handbook will be produced which can be used for risk analysis of 
wind farm projects, using a methodology that has already been demonstrated at 
existing wind farms. 
The results of this project will help expand new business opportunities in wind 
energy projects through encouraging successful financing and performance of 
future wind farms. 
SME/1555/97/DE 
Innovative geothermal techniques for modernisation of the 
district heating network of Máko in Hungary 
The geothermal district heating system in Máko services buildings, schools, the 
library, council office buildings and a number of other municipal buildings with 
space heat and heat for hot water. However, the system is currently very inefficient 
and in urgent need of modernisation. This feasibility study, supported through 
THERMIE and INCO, will evaluate the costs and benefits of using new technologies 
for the reinjection of cooled-down thermal water, as well as the technical 
requirements for modernising and extending the heating network. 
The economic and environmental benefits demonstrated through this feasibility 
study will then be used to prepare a detailed proposal for the modernisation of the 
system, to be submitted for future THERMIE funding. 
This district heating network is typical of many heat supply systems present in 
Hungary and Romania so the technical solutions proposed in this study are likely to 
benefit modernisation proposals for heating systems in other cities in the region. 
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SME/0003/95/BE 
Production of a SME- and SMO- oriented CD-ROM on energy 
from biomass and waste 
DIS/0161/95/BE 
Production of a CD-ROM on bioclimatic architecture 
SME/0792/96/BE 
Production of multimedia, interactive, SME-oriented CD-ROM on 
wind energy technologies 
SME/1539/97/BE 
Production of a SME-oriented multimedia, interactive CD-ROM 
on biomass combustion 
The EC has supported a wide range of projects and actions to encourage the 
development of renewable energy technologies. It is important that the results 
from these actions are publicised as widely as possible throughout the renewable 
energy industry in Europe to encourage a rapid uptake of new developments and 
technologies. 
For this reason, the EU has supported the production of a series of four CD-ROMs. 
These present, in a multimedia format, a wide range of technical, economic and 
practical information concerning the renewable energy technology, especially those 
which have been demonstrated successfully in the framework of support by EC 
programmes. The CD-ROM format provides all interested users with useful 
information on the most advanced R&D projects, the best available market 
technologies, developers, suppliers and innovative projects in the sector. It also 
provides details of the economics of the technologies and their environmental 
benefits. 
To date, CD-ROMs have been produced in the following areas: 
• biogas from waste and waste water treatment 
• bioclimatic architecture 
• wind energy technologies 
• biomass combustion. 
The audience for these CD-ROMs are the key decision makers 
in each of the technological areas, to whom the CD-ROMs 
provide easy access to up-to-date information about the 
technologies and increase their awareness of the opportunities 
available from these new renewable energy technologies. 
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CONCLUSIONS AND 
RECOMMENDATIONS FOR A FUTURE 
STRATEGY 
Continued involvement wi th renewables 
The future direction of research and technology support has been the subject of 
intensive debate over the last three years. The European Commission's White 
Paper on Energy stressed the need for a research and technological development 
strategy - an integrated approach to applied research, development, 
demonstration, dissemination and implementation of energy policy. The 
Renewables White Paper presented challenging targets for deployment levels of 
renewable energy and identified a campaign to promote renewables, designed to 
achieve these targets. In particular, this study identified key actions to be 
promoted during the campaign: targets of 1 million PV systems, 10,000 MW of 
large wind farms, and 10,000 MWth of biomass installations as priority 
technologies. It also proposed integrating renewable energies into 100 
communities, where combinations of technologies and applications can be 
implemented in such a way that they can achieve 100% energy supply from 
renewables. 
Estimated contributions by sector in the 2010 scenario 5 
Type of energy 
Wind 
Hydro 
• large 
• small 
Photovoltaics 
Biomass 
Geothermal 
• electric 
• heat (¡nel. heat pumps) 
Solar thermal collectors 
Passive solar 
Others 
Share in the EU in 1995 
2.5 GW 
92 GW 
(82.5 GW) 
(9.5 GW) 
0.03 GWp 
44.8 Mtoe 
0.5 GW 
1.3 GWth 
6.5 M m2 
Projected share by 2010 
40 GW 
105 GW 
(91 GW) 
(14 GW) 
3 GWp 
135 Mtoe 
1 GE 
5 GWth 
100 M m 2 
35 Mtoe 
1 GW Mtoe - million tonnes 
of oil equivalent 
5. See reference 3 on page 6. 
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In parallel with these initiatives, the Commission is developing the Fifth Community 
Framework Programme (FP5) for Research and Technological Development (1998­
2002). This five year plan, developed in close co­operation with research and 
industry, includes elements aiming to improve the exploitation of innovative energy 
technologies in Europe. 
Community support for renewable energy links closely with this wider framework 
for support to energy technologies in Europe. This framework includes provision 
for identifying common principles, priorities and guidelines that apply across all 
energy technologies, to achieve an effective, comprehensive and coherent strategy 
for energy technologies that benefits all levels of European society. 
FP5 identifies the need to continue to support the development of clean energy 
systems to minimise the environmental impact of the production and use of energy 
in Europe. Renewable energy development helps to address this need. It also 
stresses the need to ensure reliable, efficient, safe and economic supplies to 
Europe. This approach benefits citizens, improves the functioning of society and 
helps industrial competitiveness. 
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Overcoming the barriers 
Renewable energy technologies can make a significant contribution towards 
achieving these aims. However, there are still many obstacles preventing 
renewables achieving their technological potential. The ATLAS Study6 identified a 
number of barriers that apply to most renewable energy technologies that need to 
be overcome before renewables can compete effectively against conventional 
energy technologies, and where further Commission support is needed. 
These market barriers include the problems relating to costs and pricing structures 
for renewables compared with conventional energy technologies, as well as the 
general lack of confidence still apparent from investors and other institutional 
organisations. Renewables often suffer from being small or isolated sources and in 
this form can seldom compete with larger conventional energy plant. All of these 
barriers can be overcome as long as there is continued support from the EC to work 
with the renewable energy community to ensure the future success of renewable 
energy as a clean, safe and affordable energy supply for the next century. 
THERMIE participation in the development of renewable energy technologies has 
been invaluable to encourage a more rapid uptake of new and innovative 
technologies, systems and markets. Nevertheless, there are still many barriers to 
the full deployment of renewable energy in Europe and outside Europe that will 
ensure that support from the EC will be a necessity for a number of years. 
THERMIE's involvement with renewables has developed and evolved, taking on 
board new goals and identifying new research and technological development 
needs and initiatives as the technologies mature. 
THERMIE has already achieved a great deal for renewables. It has helped to 
demonstrate a variety of renewable energy technologies to show their potential for 
wider application in Europe and world-wide. It has encouraged the continued 
development of established technologies to demonstrate cost reductions and 
efficiency gains. It has also ensured that the technologies supported under the 
Commission's research and development programmes (JOULE) can be further 
supported as demonstration projects as part of their transition from a research 
project through to technical and commercial viability. 
THERMIE's involvement with renewables has helped the development of the 
positive policies currently being proposed for energy markets and supplies into the 
next century, by demonstrating that renewables can offer a cost-effective and 
reliable energy resource to compete effectively against conventional energy 
sources. THERMIE helps to build confidence in the market by demonstrating and 
promoting successful applications of technologies and ensuring that market "pull" 
can operate to encourage uptake of these technologies. 
6. Energy technology: the next step. December 1997. 
Current and projected (2010) electricity production in the EU by renewable energy source (TWh) 7 
Type of energy 
Wind 
Hydro 
• large (incl. pumped storage) 
• small 
Photovoltaics 
Biomass 
Geothermal 
Total 
Actual in 1995 
TWh 
4 
307 
(270) 
(37) 
0.03 
22.5 
3.5 
337 
Projected for 2010 
TWh 
80 
355 
(300) 
(55) 
3 
230 
7 
675 
Technology-specific targets for renewable energy sources 
Biomass and waste: Innovative biomass technologies will continue to be 
developed and improved that can provide high quality solid biomass fuels for large-
scale power generation plants. Advanced conversion technologies need to be 
demonstrated widely to show how the technologies can reduce costs and improve 
efficiencies, especially in IGCC plants as well as in CHP installations. Further 
demonstration of co-combustion and co-gasification of biomass with fossil fuels 
will ensure that these technologies offer cost-effective options for both large and 
medium-scale installations. Much of the support both now and in the future will be 
to overcome non-technical barriers to the widespread uptake of biomass 
technologies. This support will include the development of markets, fuel 
specifications and quality, to reduce the risks inherent in these newer enterprises. 
This support applies not only to markets for solid biomass fuel but also to 
encourage the widespread development and deployment of liquid biofuels. 
Small-scale hydro-electricity: Only about 20% of the potential resources of small-
scale hydro power (<10 MW) have been exploited in Europe. There are also 
substantial opportunities for developing small-scale hydro plants outside Europe, 
especially in Asia. Barriers to further uptake are both financial and environmental, 
so further support is needed to continue to reduce costs and improve performance. 
Geothermal: Opportunities in Europe are restricted by the numbers and locations 
of suitable sites. These are mainly in France, Italy and Portugal (The Azores). 
Nevertheless, there is potential to exploit deeper reservoirs and to enhance the 
productivity of existing fields, which could double the current capacity by 2010. 
7. See reference 3 on page 6. 
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Wind: The Renewables White Paper identified up to 40 MW wind capacity that 
could be exploited by 2010, one of the largest achievable renewable energy 
resources in Europe. Work continues on the development of larger and cheaper 
turbines, especially for use in offshore wind farms, and on ways to reduce noise 
and other environmental impacts. Key technology innovations are now focused on 
offshore designs where construction costs need to be greatly reduced and long 
term reliability is vitally important. The opportunities not only for a huge expansion 
in European wind capacity but also to develop wind markets outside Europe mean 
that these developments to improve cost-effectiveness and performance will 
benefit competitiveness of the European wind energy. There will also be continued 
demonstration of innovative technologies sited in difficult locations and 
connections to weak grids or as standalone machines. 
Photovoltaics: PV systems today are only really cost-effective in niche markets 
where conventional grid supplies are not available. However, the world-wide PV 
market is growing at about 15% per year, so Europe's industry needs to become 
ever more efficient to remain competitive. EU support to the industry will continue 
to encourage cost reductions and to provide confidence in the market through 
large-scale deployment and market stimulation programmes. These will include 
support for project financing, the provision of maintenance and user support, and 
product certification and testing to control the quality of systems and components. 
Solar thermal electricity: Current solar thermal power plants of 80-100 MW 
capacity can be supplied for about 2,500 ECU per kW, including fossil fuel backup 
to provide firm capacity. More advanced plants, currently under development, 
combined with large-scale manufacturing, are expected to halve these costs and to 
become fully competitive, offering good opportunities for developing international 
co-operation activities and export markets for this new technology. 
3 4 
Renewables to 2010: achieving the targets 
The White Paper on Renewables has identified challenging targets for deployment 
of renewable energy technologies by 2010. The European renewable energy 
industry, with support from the European Commission, must now strive to meet 
these targets. The White Paper identified the need for a coherent approach to the 
technical and non-technical challenges faced by the renewables industry that delay 
or prevent technology implementation at a faster rate than at present. These need 
to be overcome through the continued development and improvement of innovative 
technologies, encouraging the development of markets for renewable energy 
products, and identifying and working towards technology-specific targets for each 
source of renewable energy. 
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Telephone: +33 1 46590444 
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United Kingdom 
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Facsimile: +44 1224 706601 
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Germany 
Manager: Mr Michael Brand 
Contact: Mr Nicola Sacca 
Telephone: +49 681 9762 174 
Facsimile: +49 6819762 175 
E­mail: sacca@sea.sb.eunet.de 
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Greece 
Manager Ms Maria Kontoni 
Contact: Ms Maria Kontoni 
Telephone: +30 1 60 39 900 
Facsimile: +30 1 60 39 911 
E­mail: 
mkontoni@cresdb.cress.ariadne­t.gr 
Cross Border OPET- Bavaria-
Austria 
Wieshuberstr. 3 
D­93059 Regensburg 
Germany 
Manager: Mr Johann Fenzl 
Contact: Mr Toni Lautenschlaeger 
Telephone: +49 941 46419­0 
Facsimile: +49 94146419­10 
E­mail: fenzl.zreu@t­onlin8.de 
ENEA 
CR Casaccia 
S Maria di Galeria 
I­00060 Roma 
Italy 
Manager: Mr Francesco Ciampa 
Contact: Ms Simona Fumagalli 
Telephone: +39 6 3048 4118 
Facsimile: +39 6 3048 4447 
E­mail: 
enea_opet@casaccia.enea.it 
Energy Centre Denmark 
DTI 
P.O. Box 141 
DK­2630 Taastrup 
Denmark 
Manager: Mr Paul Kristensen 
Contact: Mr Nils Daugaard 
Telephone: +45 43 50 70 80 
Facsimile: +45 43 50 70 88 
E­mail: nda@dti.dk 
ETSU 
Harwell 
Didcot 
OX11 ORA Oxfordshire 
United Kingdom 
Manager: Ms Cathy Durston 
Contact: Ms Lorraine Watling 
Telephone: +44 1235 432014 
Facsimile: +44 1235 432050 
E-mail: 
lorraine.watling@aeat.co.uk 
EVE 
Edificio Albia I planta 14, 
C San Vicente, 8 
E­48001 Bilbao 
Spain 
Manager: Mr Jacinto Lobo Moran 
Contact: Mr Juan Reig Giner 
Telephone: +34 4 423 50 50 
Facsimile: +34 4 424 97 33 
E­mail: ireig@eve.es 
FAST 
2, P. le R. Morandi 
1­20121 Milan 
Italy 
Manager: Ms Paola Gabaldi 
Contact: Ms Paola Gabaldi 
Telephone: +39 2 76 01 56 72 
Facsimile: +39 2 78 24 85 
E­mail: paola.gabaldi@fast.mi.it 
GEP 
45, rue Louis Blanc 
F­92038 Paris, La Defense Cedex 
France 
Manager: Mr Michel Ningler 
Contact: Ms Nadine Monpert 
Telephone: +33 1 47 17 68 65 
Facsimile: +33 1 47 17 67 47 
E­mail: gep@gep­france.com 
ICAEN 
Avinguda Diagonal, 453 bis, atic 
E­08036 Barcelona 
Spain 
Manager: Mr Joan Josep Escobar 
Contact: Mr Joan Josep Escobar 
Telephone: +34 3 4392800 
Facsimile: +34 3 4197253 
E­mail: edificis@icaen.es 
ICEU 
Auenstrasse 25 
D­04105 Leipzig 
Germany 
Manager: Mr Albrecht Krause 
Contact: Mr Alexander Schmidt 
Telephone: +49 341 9804969 
Facsimile: +49 341 9803486 
E­mail: krause@iceu.manner.de 
ICIE 
Via Velletri, 35 
1­00198 ROMA 
Italy 
Manager: Ms Mariella Melchiorri 
Contact: Ms Mariella Melchiorri 
Telephone: +39 6 8549141­8543467 
Facsimile: +39 6 8550250 
E­mail: icie.rm@rm.icie.it 
IDAE 
Paseo de la Castellana 95, planta 21 
E­28046 Madrid 
Spain 
Manager: Mr José Donoso Alonso 
Contact: Ms Virginia Vìvanco Cohn 
Telephone: +34 1 456 5024 
Facsimile: +34 1 555 1389 
E­mail: vvivanco@idae.es 
IMPIVA 
Plaza Ayuntamiento, 6 
E­46002 Valencia 
Spain 
Manager: José­Carlos Garcia 
Contact: Joaquin Ortola 
Telephone: +34 6 398 6336 
Facsimile: +34 6 398 6322 
E­mail: 
ximo.ortola@impiva.m400.gva.es 
Institut Wallon 
Boulevard Frere Orban 4 
B­5000 Namur 
Belgium 
Manager: Mr Francis Ghigny 
Contact: Ms Véronique Andre 
Telephone: +32 81 25 04 80 
Facsimile: +32 81 25 04 90 
E­mail: lwallon@mail.interpac.be 
Irish Energy Centre 
Glasnevin 
IE­Dublin 9 
Ireland 
Manager: Ms Rita Ward 
Contact: Ms Rita Ward 
Telephone: +353 1 8082073 
Facsimile: +353 1 8372848 
E­mail: opetiec@irish­energy.ie 
IRO 
P.O. Box 7261 
NL­2701 AG Zoetermeer 
Netherlands 
Manager: Mr Rosen Jacobson 
Contact: Mr Rosen Jacobson 
Telephone:+31 79 3411981 
Facsimile: +31 79 3419764 
E­mail: iro@xs4all.nl 
3 6 
7, Sp. Triantafyllou St. 
GR­113 61 Athens 
Greece 
Manager: Mr Leonidas Damianidis 
Contact: Ms Marianna Kondilidou 
Telephone: +30 1 8563181 
Facsimile: +3018563180 
E­mail: ldkopet@mail.hol.gr 
NIFES 
8 Woodside Terrace 
G3 7UY Glasgow 
United Kingdom 
Manager: Mr Andrew Hannah 
Contact: Mr Graham Howes 
Telephone: +44 141 332 4140 
Facsimile: +44 141 332 4255 
E­mail: glasgow@nifes.co.uk 
Novem 
Swentiboldstraat 21, P.O. Box 17 
NL­6163 AASittard 
Netherlands 
Manager: Mr Theo Haanen 
Contact: Mrs Antoinette Deckers 
Telephone: +31 46 42 02 326 
Facsimile: +31 46 45 28 260 
E­mail: A.Deckers@Novem.nl 
NVE 
P.O. Box 5091, Majorstua 
N­0301 Oslo 
Norway 
Manager: Mrs Marianne Kramer 
Contact: Mrs Marianne Kramer 
Telephone: +47 22 95 93 23 
Facsimile: +47 22 95 90 99 
E­mail: mrk@nve.no 
OPET Austria 
Linke Wienzeile 18 
A­1060 Vienna 
Austria 
Manager: Mr Herbert Lechner 
Contact: Mr Guenter Simader 
Telephone: +43 1 586 15 24 ext 21 
Facsimile: +43 1 586 94 88 
E­mail: lechner@eva.wsr.ac.at 
simader@eva.wsr.at 
OPET EM . 
Swedish National Energy 
Administration 
S­117 86 Stockholm 
Sweden 
Manager: Ms Sonja Ewerstein 
Contact: Mr Anders Haaker 
Telephone: +46 8 681 6554/9514 
Facsimile: +46 8 681 9328 
E­mail: sonja.ewerstein@nutek.se 
OPET Finland 
Technology Development Centre 
Tekes 
P.O. Box 69, 
Malminkatu 34 
FIN­0101 Helsinki 
Finland 
Manager: Ms Marjatta Aarniala 
Contact: Ms Marjatta Aarniala 
Telephone: +358 105215736 
Facsimile: +358 105215908 
E­mail: marjatta.aarniala@tekes.fi 
OPET Israel 
Tel­Aviv University 
IL­69978 Tel Aviv 
Israel 
Manager: Dr Yair Sharan 
Contact: Dr Yair Sharan 
Telephone: +972 3 6407573 
Facsimile: +972 3 6410193 
E­mail: sharany@post.tau.ac.il 
OPET Luxembourg 
Avenue des Terres Rouges 1 
L­4004 Esch­sur­Alzette 
Luxembourg 
Manager: Mr Jean Offermann 
(Agence de l'Energie) 
Contact: Mr Ralf Goldmann 
(Luxcontrol) 
Telephone: +352 547 711 282 
Facsimile: +352 54 77 11 266 
E­mail: goldmann@luxcontrol.com 
OPET Norrland 
Norrlandsgatan 13, Box 443 
S­901 09 Umea 
Sweden 
Manager: Ms France Goulet 
Contact: Mr Anders Lidholm 
Telephone: +46 90 77 69 06 
Facsimile: +4690163719 
E­mail: opet.venet@swipnet.se 
Orkustofnun 
Grensasvegi 9 
IS­108 Reykjavik 
Iceland 
Manager: Dr Einar Tjörvi Eliasson 
Contact: Dr Einar Tjörvi Eliasson 
Telephone: +354 569 6105 
Facsimile: +354 568 8896 
E­mail: ete@os.is 
PARTEX-CEEETA 
Rua Gustavo de Matos Sequeira, 
28 ­ 1 . D t . 
P­1200 Lisboa 
Portugal 
Manager: Mr Aníbal Fernandes 
Contact: Mr Aníbal Fernandes 
Telephone:+351 1 395 6019 
Facsimile: +351 1 395 2490 
E­mail: ceeeta@mail.tel8pac.pt 
RARE 
50 rue Gustave Delory 
F­59800 Lille 
France 
Manager: Mr Pierre Sachse 
Contact: Mr Jean­Michel Poupart 
Telephone: +33 3 20 88 64 30 
Facsimile: +33 3 20 88 64 40 
E­mail: are@nordnet.fr 
SODEAN 
Isaac Newton s/n 
Pabellón de Portugal ­ Edifico 
SODEAN 
E­41012 Sevilla 
Spain 
Manager: Mr J.Antonio Baragan Rico 
Contact: Ms Maria Luisa Borra 
Marcos 
Telephone: +34 5 4460966 
Facsimile: +34 5 4460628 
E­mail: mborra.sodean@sadiel.es 
SOGES 
Corso Turati 49 
1­10128 Turin 
Italy 
Manager: Mr Antonio Maria Barbero 
Contact: Mr Fernando Garzello 
Telephone: +39 11 3190833/3186492 
Facsimile: +39 11 3190292 
E­mail: sogint@tin.it 
WTC 
Boeretang 200 
B­2400 Mol 
Belgium 
Manager: Mr Hubert van den Bergh 
Contact: Ms Greet Vanuytsel 
Telephone: +32 14 335822 
Facsimile: +32 14 321185 
E­mail: opetvtc@vito.be 
Wales OPET Cymru 
Dyfi Eci Pare 
Machynlleth 
SY20 8AX Powys 
United Kingdom 
Manager: Ms Catherine Peasley 
Contact: Mr Rod Edwards 
Telephone: +44 1654 705000 
Facsimile: +44 1654 703000 
E­mail: opetdulas@gn.apc.org 
The FEMOPET Network 
Black Sea Regional Energy 
Centre - BSREC 
8, Triaditza Str. 
BG­1040 Sofia 
Bulgaria 
Contac: R. Radulov 
Telephone: +359 2 980 6854 
Facsimile: +359 2 980 6855 
E­mail: ecsynkk@bsrec.bg 
EC BREC - LEI FEMOPET 
c/o EC BREC/IBMER 
Warsaw Office 
ul. Rakowiecka 32 
PL­02­532 Warsaw 
Poland 
Contact: M. Gierulski 
Telephone: +48 22 484832 
Facsimile: +48 22 484832 
E­mail: grewis@ibmer.waw.pl 
Energy Centre Bratislava 
c/o SEI­EA 
Bajkalská 27 
SK­82799 Bratislava 
Slovakia 
Contact: Michael Wild 
Telephone: +421 7 52 48 472 
Facsimile: +421 7 52 48 470 
E­mail: ececwild@mbox.bts.sk 
Energy Centre Hungary 
Könyves Kálmán Körut 76 
HU­1087 Budapest 
Hungary 
Contact: Mrs Doris Keszthelyi 
Telephone: +36 1 313 4824 
+36 1 313 7837 
Facsimile: +36 1303 9065 
E­mail: 
doris.keszthelyi@energy.centre.hu 
Estonia FEMOPET 
Estonian Energy Research Institute 
Paldiski mnt.1 
EE­0001 Tallirti 
Estonia 
Contact: Vlllu Vares 
Telephone: +372 2 45 0303 
Facsimile: +372 631 1570 
E­mail: femopet@femopet.ee 
FEMOPET Hungary OMIKK 
National Technical Information 
Centre and Library OMIKK 
Muzeum Utca 17 
HU­1088 Budapest 
Hungary 
Contact: Gyula Nyerges 
Telephone: +36 1 138 4803 
Facsimile: +36 1 1382232 
E­mail: nyerges@omk.omikk.hu 
FEMOPET Romania ENERO 
8. Energeticienilor Blvd. 
RO­79619 Bucharest 3 
Romania 
Contact: Christian Tintareanu 
Telephone:+401 322 0917 
Facsimile: +401 321 2790 
E­mail: crit@mall.gsci.vsat.ro 
FEMOPET LEI - Lithuania 
Lithuanian Energy Institute 
3 Breslaujos Str. 
LT­3035 Kaunas 
Lithuania 
Contact: Mr Romualdas Skema 
Telephone: +370 7 35 14 03 
Facsimile: +370 7 35 12 71 
E­mail: felix@isag.lei.lt 
FEMOPET Poland KAPE-BAPE-
GRAPE 
c/o ΚΑΡΕ 
ul. Nowogrodzka 35/41 XII p. 
PL­00­950 Warsaw 
Poland 
Contact: Marina Coey 
Telephone: +48 22 62 22 794/ 
795/797 
Facsimile: +48 22 62 22 796 
E­mail: kape4@pol.pl 
FEMOPET Slovenia 
Energy Efficiency Centre 
Jamova 39 
SL­1000 Ljubljana 
Slovenia 
Contact: Boris Selan 
Telephone: +386 61 1885 210 
Facsimile: +386 611612 335 
E­mail: boris.selan@ijs.si 
Latvia FEMOPET 
c/o B.V. EKODOMA Ltd 
Zentenes Street 12­49 
LV­1069 Riga 
Latvia 
Contact: Dagnija Blumberga 
Telephone: +371 721 05 97/ 
+371 241 98 53 
Facsimile: +371 721 05 97/ 
+371 241 98 53 
E­mail: ekodoma@mail.bkc.lv 
Sofia Energy Centre Ltd 
51, James Boucher Blvd. 
BG­1407 Sofia 
Bulgaria 
Contact: Violetta Groseva 
Telephone: +359 2 96 25158 
Facsimile: +359 2 681 461 
E­mail: ecencentre@enpro.bg 
FEMOPET Czech Republic 
Rozvojova 135 
CZ­165 02Prague6 
Czech Republic 
Contact: Karel Klusacek 
Telephone: +420 2 203 90203 
Facsimile: +420 2 325 630 
E­mail: klusacek@tc.cas.cz 
For further details about the 
OPET Network please contact: 
OPET-CU 
13b Avenue de Tervuren 
B­1040 Brussels 
Belgium 
Manager: John Butson 
Contact: Jana Hainsworth 
Telephone: +32 2 7438930 
Facsimile: +32 2 7438931 
E­mail: OPET.CU@ecotec.com 
or visit the OPET Web site: 
http://www.cordis.lu/oet/home.html 
European Commission 
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Luxembourg: Office for Official Publications of the European Communities 
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N O T I C E T O T H E R E A D E R 
A great deal of additional information on the European Union is available on the Internet. It can be accessed 
through the Europa server (http://europa.eu.int). 
The overall objective of the Community's Energy Policy is to help ensure the security of energy supplies for 
European citizens and businesses at competitive prices and in an environmental compatible way. DG XVII ini-
tiates, coordinates and manages energy policy actions at European level in the fields of solid fuels, oil and gas, 
electricity, nuclear energy, renewable energy sources and the rational use of energy. The most important actions 
concern the security of energy supply and international cooperation, the integrity of energy" markets, the promo-
tion of sustainable development in the energy field and finally the promotion of energy research and technological 
development through demonstration projects. DG XVII manages several programmes such as SYNERGY, SAVE, 
ALTENER and THERMIE. More information is available on DG XVII's pages on EUROPE, the Commission's server 
on the World Wide Web. 
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